Regulation of granule cell number by a predetermined number of Purkinje cells in development.
Development dysgenesis of Purkinje cells or granule cells was analyzed for the reciprocal effect of reduced number of each cell type on the other. A single pre- or postnatal injection of methylazoxymethanol acetate (MAM) in the rat reduces either the number of Purkinje cells or the number of granule cells when administered at the time of their respective genesis. The total number of these two types of neurons was obtained from cell density values of each layer and the total volume of the granular layer and the area of the Purkinje cell layer. The results show that Purkinje cells (targets) strictly determine the maximum number of granule cells (afferent neurons) following deficits in the number of Purkinje cells produced by prenatal MAM administration. Deficits in Purkinje cells were accompanied by a proportionally smaller number of granule cells so that the ratio remained constant. On the other hand, the reduction in the number of granule cells of the postnatal MAM model did not affect the number of Purkinje cells. These results indicate that the maximum number of these afferent neurons is constrained unidirectionally through a property defined by the number of their target neurons which develop earlier. Furthermore the number of afferent cells had no effect on the number of target cells.